In 2012, six maize inbred lines were crossed in all possible combinations without reciprocals by using a half diallel cross mating design to obtain 15 single crosses. 15 F 1 single crosses were evaluated through 2013 season under 2 irrigation treatments, every 12 day (Normal irrigation) and every 18 days (stress), to assess the role of general and specific combining ability of inbreds in hybrid behavior under recommended irrigation and water stress conditions. Results showed that mean squares due to crosses, general (GCA) and specific (SCA) combining abilities were significant or highly significant for all studied traits under both nonstressed and water stressed conditions, except of SCA for plant height under both conditions, which was insignificant. This result indicated that both additive and non-additive gene effects are very important in the inheritance of these traits. The ratio of GCA/SCA were less than unity for anthesis date under both conditions, silking date under normal irrigation, ear leaf area at stress condition, ear length under both conditions, and ears yield per plant at stress condition, indicating that the non-additive genetic effects were more important and played the major role in the inheritance of these traits under these conditions. On the other hand, GCA/SCA ratios were more than unity for silking date under stress condition, ear leaf area at normal irrigation, plant height under both normal and stress conditions, and ears yield per plant at normal condition, indicating that the additive genetic effects were more important and played the major role in the inheritance of these traits under these conditions. The best general combiners were: P 2 (Rg5) and P6(B 73) under both conditions, and P4 (R39) under normal for earliness;P1(Inb. 209),P5(Sids7) under normal, and P2 (Rg5) under both conditions for ear leaf area; P5(sids7) under normal, and P6(B73) under both conditions for plant height(shortness);P1(Inb.209) and P3(sids34) under both conditions for ear length; and P1 (Inb.209) under normal, and P2 (Rg 5) under both conditions and P4 (R39) under stress for ears yield per plant.
INTRODUCTION
Over the past few years, there has been little serious drought in the world, but it is easy to recall the grim years of the early 1970's when severe drought occurred in Asia and Africa in the latitudes just below the Tropic of Cancer. Many thousands of people and animals were affected and many lives were missing (Swindale and Bidinger, 1981) .
The difficulties are found to be the adoption of proper techniques of detecting and selecting tolerant genotypes to soil water stress and conducting an efficient breeding program to such a complicated character. Estimation of combining ability and type of gene action for a certain traits is very important to design an appropriate breeding program for improving these traits. The literature on the combining ability of traits related to drought tolerance in maize is very scarce. Betran, et al. (2003) , found that GCA and SCA genetic variance components for grain yield were smaller for water stressed environments than for wellwatered environments. The relative importance of GCA vs. SCA, expressed as the ratio between additive vs. total genetic variance components, increased with water stress level when comparing trials grown at the same location and through the same season, and this recommends the need for drought tolerance in both parental lines to achieve acceptable hybrid behavior under severe drought stress. El-Morshidy et al. (2003) , directed that the  2 GCA and  2 SCA were larger for most of the traits under water stress than under non-stress environment.  2 SCA was higher than  2 GCA for all traits under both environments, showing the importance of non-additive gene effects in the inheritance of the traits under study. Kandil, et al.(2006a,b) decided that mean squares for general combining ability (GCA) were significant for all studied traits under different drought stress and non-stress treatments in both seasons. Mean squares for specific combining ability (SCA) were significant for all studied traits under non-drought, moderate and severe drought in both seasons, except silking date at moderate drought, stem diameter at non-drought in the second season, rows number/ear at moderate and severe drought, kernels number/row at non-drought in the first season. Barakat and Osman (2008) showed that the tested inbred lines and testers exhibited significant GCA effects vary greatly according to the studied traits; the magnitude of variance due to GCA for tested and tester lines was larger than that due to SCA for all traits under study, this point toward that additive genetic variance was the major source of variation accountable for the inheritance of these traits; tester inbred line Gm-4 was the best general combiners for improving grain yield. Also, Abdel-Moneam (2009) found similar results in his studied maize inbred lines and their maize hybrids under non-stressed and water stressed conditions. Therefore, the present investigation was designed to assess the role of general and specific combining abilities of some inbred lines in hybrid behavior under non-stressed and stressed watering conditions.
MATERIALS AND METHODS
The present investigation compares the performance of some experimental maize single crosses, which derived from crossing mad between six different inbred lines under normal and drought conditions to identify genetic variation of tolerance to water stress and water response.
The used genetic materials in this investigation were six maize inbred lines of varied genetic background. Sources of these parental inbred lines are shown in Table (1) . In 2012 summer season, the six maize parental inbred lines were crossed in all possible combinations excluding reciprocals by using a half diallel crosses mating design to obtain 15 single crosses. F 1 single crosses (15) and two checks (SC 168 and SC 10) were evaluated through 2013 growing season under two irrigation treatments in 2 separated filed trials. First experiment was recommended irrigation every 12 days (recommended, N), and the second experiment was irrigation every 18 days (drought, D).
Each experiment arranged in a Randomized Complete Blocks Design (RCBD) with 3 replications in the 2013 growing season. The plot size was one ridge, 3 meters long and 70 cm wide. Experiments of 2012 and 2013 growing seasons were conducted at the Experiments Station of the Agriculture Faculty, Mansoura University, Governorate of El-Dakahlia. Maize seed were hand sown on May 15 and June 1 in 2012 and 2013 seasons, respectively. Two grains were sown per hill at 25 cm spacing. plants were thinned after emergence of seedlings to one plant per hill. Each experiment was hoed twice, before the 1 st and the 2 nd watering. All agricultural follows were applied as optimum recommendations. The studied characters were: anthesis date (day), silking date (day), ear leaf area per plant (cm 2 ), plant height (cm), ear length (cm) and ears yield per plant.
Data recorded from experiments conducted in 2013maize growing season were subjected to statistical analysis using randomized complete block design with three replicates for each experiment, as defined by Gomez and Gomes (1984) . Means of crosses were compared by using the appropriate Least Significant Difference test (LSD).
Data of entrances in each experiment for each of watering treatments (stressed and non-stressed) were exposed to single analysis of variance of randomized complete blocks design and shown at Table, 2. 
Diallel analysis for general (GCA) and specific (SCA) combining abilities: Fifteen F 1 crosses comprise a half diallel among 6 parental inbreds. Data of all 15 F 1 cross combination for each watering level were analyzed as randomized complete blocks. Sum squares of crosses was divided to general (GCA) and specific (SCA) combining abilities, following Method 4 Model 1 (Fixed effects) of Griffing (1956) , as presented at Table, 3. General (GCA) and specific (SCA) combining abilities effects and their respective LSD were computed using formulae given in Griffing (1956) .
RESULTS AND DISCUSSION

A-Analysis of Variance:
Results in Table (4) show that the mean squares due to crosses, general (GCA) and specific (SCA) combining abilities were significant or highly significant for all studied traits under both normal and stress conditions, except of SCA for plant height under both conditions, which was insignificant. This result indicated that both additive and non-additive gene effects are very important in the inheritance of these traits. The ratio of GCA/SCA were less than unity for anthesis date under both conditions, silking date under normal irrigation, ear leaf area at stress condition, ear length under both conditions, and ears yield per plant at stress condition, indicating that the non-additive genetic effects were more important and played the major role in the inheritance of these traits under these conditions. On the other hand, GCA/SCA ratios were more than unity for silking date under stress condition, ear leaf area at normal irrigation, plant height under both normal and stress conditions, and ears yield per plant at normal condition, indicating that the additive genetic effects were more important and played the major role in the inheritance of these traits under these conditions. Similar results were reported by El-Morshidy et al., (2003) , Kandil, et al. (2006a,b) , Barakat and Osman (2008) , Abdel-Moneam (2009), Attia, et al. (2015) and Abdel-Moneam, et al. (2015) 
B-The performance means of crosses: 1-Anthesisdate:
The differences between number of days to 50% anthesis for all crosses were earlier than both checks SC168 and SC10. Out of 15 crosses; 12 hybrids were significantly earlier than the both checks SC 168 and SC 10. Cross No. 9 (P 2 x P 6 ) was the earliest cross (52 days) and cross No. 11(P 3 x P 5 ) was the latest cross (59.67 days) under normal irrigation condition. While under water stress condition, Out of 15 crosses; five cross combinations were significantly earlier than the both checks SC 168 and SC 10. Cross No. 9 (P 2 x P 6 ) was the earliest cross (50 days) and crosses No. 1, 2, 10, 14 and 15were the latest crosses, where they recorded the same value (55.0 days), as presented in Table (5) . 2-Silking date: The differences among days to 50% silking for crosses were highly significant under both normal and stress conditions. Out of 15 studied crosses, there were 11 hybrids were significantly earlier than both SC168 and 10. The earliest cross was cross No. 9 (P 2 x P 6 ) (55 days), while cross No. 2(P 1 x P 3 ) was the latest cross (65.0 days) under normal irrigation condition. While, under water stress condition, Out of 15 crosses, 13 cross combinations were significantly earlier than the both checks SC 168 and SC 10. Cross No. 9 (P 2 x P 6 ) was the earliest cross (52.0 days). While, cross No. 10 (P3 x P4)was the latest cross, where it recorded the highest value (63.0 days), as presented in 
C: General combining ability effects (gi)
High positive GCA effects would be interest for all studied traits, except flowering traits (days to 50% anthesis and silking),as well as plant height, where negative GCA effects would be useful for the breeder's point of view. 1-Anthesis date: Results of GCA effects for days to 50% anthesis in Table (7) show that parental inbred line P 2 (Rg5) had highly negative significant GCA effects. On the other side, parental inbred line P5(Sids 7) had highly negative significant GCA effects, under water stress condition. These results indicating that parental inbred lines P 2 (Rg 5) and P5(Sids 7) could be considered as a good general combiners for earliness under normal and stress conditions, respectively. 2-Silking date: Results of GCA effects for Days to 50 % silking in Table (7) show that parental inbred lines P2(Rg 5), P4 (R39) and P6 (B73) had negative and highly significant GCA effects, under normal irrigation condition. On the other hand, parental inbred lines P2(Rg 5) and P6 (B 73) had highly negative significant GCA effects, under water stress condition. These results indicating that parental inbred lines P 2 (Rg 5) and P6(B 73) under both conditions, and P4 (R39) under normal, could be considered as a good general combiners for earliness. Table ( 7) show that parental inbred lines P1(Inb.209) , P2 (Rg5) and p5 (sids 7) had positive significant GCA effects, while P4 (R39) and P6 (B73) had negative and highly significant GCA effects under normal irrigation condition.On the other hand, parental inbred line P2 (Rg5) had positive significant GCA effects , under water stress condition. These results indicating that parental inbred lines P1(Inb. 209) ,P5(Sids7) under normal, and P2 (Rg5) under both conditions, could be considered as a good general combiners for increasing ear leaf area. (8) show that parental inbred lines P5 (sids 7) and P6(B73) had negative and highly significant GCA effects, at normal irrigation condition. On the other hand, parental inbred lineP6(B73) had highly negative significant GCA effects, at water stress condition. These results indicated that parental inbred lines P5 (sids7) under normal, and P6 (B73) under both conditions, could be considered as a good general combiners for shortness, However, the other parental lines could be considered as a good general combiner for tallness. (9) show that crosses No. 4, 5, 9, 12 and 13 had highly significant negative SCA effects under normal irrigation condition. On the other side, crosses No.5, 9 and 13 had highly negative significant SCA effects under water stress condition .These results indicating that these crosses could be considered as the best combinations for earliness. Table ( 9) show that eight crosses (No. 3, 4, 5, 6 , 9, 10, 12 and 13) out of the studied crosses had negative and highly significant SCA effects under normal condition. Whereas, five crosses (No. 2, 3, 6, 9 and 13) had negative and highly significant SCA effects under water stress condition, indicating that these crosses are the best combinations for earliness. Normal Stress Normal Stress Normal Stress P 1 X P 2 2.98** 2.35** 2.97** 2.42** -31.24 20.08 P 1 XP 3 0.32 0.52 3.30** -0.75** 74.99** -11.40 P 1 XP 4 -0.85 -0.15 -1.95** -1.75** 32.49 -76.54 P 1 X P 5 -1.18* -0.82 -2.53** -0.17 6.38 9.38 P 1 X P 6 -1.27** -1.90** -1.78** 0.25 -82.63** 58.48 P 2 X P 3 -0.27 0.10 -1.20** -0.83** 6.53 156.50** P 2 X P 4 -0.10 0.10 0.55** 0.50* 19.76 41.50 P 2 X P 5 -0.43 -0.23 -0.03 0.08 44.19 -94.59* P 2 X P 6 -2.18** -2.32** -2.28** -2.17** -39.25 -123.49** P 3 XP 4 0.23 0.27 -1.12** 1.33** -52.48 -36.75 P 3 X P 5 1.57** -0.07 0.63** 0.58* -111.82** -156.27** P 3 X P 6 -1.85** -0.82 -1.62** -0.33 82.77** 47.93 P 4 X P 5 -2.27** -2.07** -0.62** -1.42** 11.18 148.10** P 4 X P 6 2.98** 1.85** 3.13** P3x P5)and 15 (P5 x P6) show significant or highly significant and positive SCA effects under stress condition. These results indicating that these crosses could be considered as the best combinations for increasing ear length. 
3-Ear leaf area: Results in
2-Silking date: Results in
Plant height Ear length Ears yield per plant Cross
Normal Stress Normal Stress Normal Stress P 1 X P 2 0.58 -13.87 -0.08 0.42 55.37** -18.64* P 1 XP 3 8.50 9.22 0.33 1.04* 6.05 35.65** P 1 XP 4 1.42 16.63 -0.29 -0.37 -45.30* -11.22 P 1 X P 5 3.08 7.88 1.29** 0.33 6.66 30.26** P 1 X P 6 -13.58* -19.87* -1.25** -1.42** -22.79 -36.06** P 2 X P 3 -11.92* 3.55 0.17 0.96 12.35 38.50** P 2 X P 4 2.67 -2.37 -1.29** -0.12 -3.29 16.38 P 2 X P 5 2.67 -1.78 0.96* -1.08* -16.10 -20.91* P 2 X P 6 6.00 14.47 0.25 -0.17 -48.33* -15.33 P 3 XP 4 2.25 -13.62 1.29** -0.67 -22.39 -31.09** P 3 X P 5 -6.08 1.63 -3.46** -2.79** -37.73* -79.57** P 3 X P 6 7.25 -0.78 1.67** 1.46** 41.72* 36.50** P 4 X P 5 -3.17 -7.28 1.08 2.29** 44.38* 40.63** P 4 X P 6 -3.17 6.63 -0.79 -1.13* 26.61 -14.70 P 5 X P 6 3.50 -0.45 0.12 1.25* 2.79 29.59** 
